Transcytosis in thyroid follicle cells: regulation and implications for thyroglobulin transport.
In order to analyze quantitatively the translocation of plasma membrane during endocytosis and transcytosis and the regulation of these processes in thyroid follicle cells, the apical cell surfaces of resting and TSH-stimulated inside-out follicles were labeled with cationized ferritin. Morphometric analyses showed that the rates of endocytosis and transcytosis are TSH-dependent. More interestingly, whereas the effect of TSH on endocytosis was transient (with a maximum at 16 min), the effect on transcytosis continued to increase until the end of the experiment (i.e, 70 min). During 1 h of endocytosis, the fraction of membrane involved in transcytosis increased by a factor 4 upon TSH stimulation, corresponding to about 12% of the internalized apical plasma membrane area. Cooling to 15 degrees C slowed down, but did not block endocytosis entirely, whereas transcytosis and transfer to lysosomes were totally inhibited In order to quantitate transcytosis of thyroglobulin (TG) and to ascertain whether this molecule undergoes cleavage during transcytosis, inside-out follicles were incubated in a medium containing 3H-labeled TG in the presence of TSH; upon washing and reopening of follicles, the luminal fluid containing TG after transcytosis was found to contain about 10% of the total radioactivity taken up by follicle cells. Transcytosed TG proved to be unmodified with respect to its electrophoretic mobility. We conclude that (i) the fraction of transcytosed TG corresponds approximately to the fraction of membrane involved in this process, (ii) TG does not undergo cleavage during transcytosis, (iii) endocytosis and transcytosis are regulated by TSH but differ in their kinetics after stimulation, and (iv) transcytosis is affected by temperature in a similar way as transfer to lysosomes, suggesting the existence of a common gating step for both pathways.